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INTRODUCTION

The 1.375-um MODIS channel
- Detection of thin cirrus clouds

Empirical correction of thin cirrus effects using
the 1.375-um channel

Applications of the 1.375-um channel for the
studies of aerosol, land surface, and ocean

color

Summary
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AVIRIS Data Over

North Carolina, 7/22/93
(b) 1.372 m



AVIRIS IMAGES OVER MONTEREY, CA
(09/04/92)
0.648 pm

1.373

0.648 pm, Corrected




FLECTANCE (1.373 pum)

b

APPARENT RE

(1.973 o)

APPARENT REFLECTANCE

(1.373 jun)

CTANCE

S

APPARENT REFLE

OCEAN

0.20] ;

(a) 0.469 um

0.10

0.05
t,=0.86

0.001

[T TR T RN TS TO0NC TOUOY JONN JU TUL T SO TN DU S T YOO S

0.30
(0.469 m)

0.10 0.20
APPARENT REFLECTANCE

0.00

©
w
o

0.20]

(c) 0.648 um

(o)

[«

W
|

1.=0.75

[

0.10 0.20
APPARENT REFLECTANCE

0.30
(0.648 xm)

o

:b SRR SHUCJUR TR WO A JUNY YUK DU SO ST SN TR SR TY U T M

o

(e) 0.B66 um

LA T e S S S

0.05r

t,=0.68

0.001

0.10
APPARENT

0.00 0.20 0.30

REFLECTANCE (0.860 um)

o

~ I N SO N OO U SO JNUC N S SN T T YA T Y T ST

[w]

(1.373 jun)

APPARENT REFLECTANCE

(1.373 o)

APPARENT REFLECTANCE

0.20

A T B e

0.001

S YN YR SN N WO ST SN0 BN SO WY YOO VA DN DU S S YO

0.00

0.10 0.20
APPARENT REFLECTANCE

0.30
(0.469 um}

0.40

0.05

(d)

0.648 um

o

NG SO U S O YA SO O O Y B

o



EQUATIONS
P = Pt Topn / (1 +Sy py) (1)

Po. : path radiance due to cirrus
S cloud scattering of upward

radiation back to surface
p; . Surface reflectance

If S,; << 1, then Eqg. (1) becomes
PA* = Pat Tap (2)

We found an empirical relation:

Pen = Pe1.375 / teo (3)
t., is a function of water vapor

above & within cirrus clouds

We found another empirical relation:
Ty ~ (1 - 0.84 pe1375) (4)

Substitute (4) and (3) into (2), we get

Py, ~ Py" - Pe1a7s / teot /11 - 0.84 peq 375}
(5)



AVIRIS DATA
(NORTH CAROLINA, 7/22/93)
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APPARENT REFLECTANCE
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SUMMARY

® Using spectral imaging data collected by the
NASA/JPL Airborne Visible Infrared Imaging
Spectrometer (AVIRIS), we have demonstrated
that it is possible to remove thin cirrus effects
from remote sensing data using the 1.375-um
channel.

e We expect that the 1.375-pm MODIS channel
can have important applications for the
quantitative studies of atmospheric aerosols,
land surfaces, and ocean color.



